
Jan. 1, 1952 

Filed Aug. 16, l947 

R. H. CARSON 2,581,172 
WANE TYPE HYDRAULIC TRANSMISSION 

4 Sheets-Sheet 1 

INVENTOR, 

"Off-Of 

  



Jan. 1, 1952 R. H. CARSON 2,581,172 
WANE TYPE HYDRAULIC TRANSMISSION 

4. Sheets-Sheet 2 Filed Aug. 16, 1947 

2 (&EE 

C2 s o/ INVENTOR. 
BY 

O7- - Or, 

  

  

  

  



Jan. 1, 1952 R. H. CARSON 2,581,172 
WANE TYPE HYDRAULIC TRANSMISSION w 

Filed Aug. 16, 1947 4 Sheets-Sheet 3 

Gif 

aSs 
7 

S 

BY - 2 

Cas 6-, a 7-yal 

INVENTOR. 

    

  

  

  

  



Jan. 1, 1952 R. H. CARson - 2,581,172 
- VANE TYPE HYDRAULIC TRANSMISSION 

Filed Aug. 16, 1947 4. Sheets-Sheet 4 

QS (S S 

S. - T NEF So s is UJ JT 
$1 S $. 

O2-6-Z 2/ 2 i. 
7....C. 

  



v, 

Patented Jan. 1, 1952 2,581,172 

UNITED STATES PATENT OFFICE 
2,581,172 

'WANETYPEEDRAULICTRANSMSSION 
Robert H. Carson, Niagara Falls,...N. Y., assignor 
to Chisholm-Ryder Company, Incorporated, 
Niagara Falls, N.Y., a corporation of New York 

:Application August 16, 1947, Serial No. 268,953 
9 Claims. 

This: invention relates to a hydraulic transmis 
sion whereby varying rates of speeds:can be ob 
tained between the driving and driven shafts of 
any mechanism, and more particularly to such 
a transmission which: can be used in the drive 
for heavy duty plant machinery. 
One of the principal objects of the invention, is 

to provide Such:a:heavy duty transmission which 
is capable of transmitting heavy loads without 
substantial slippage or power loss :and can be 
regulated to provide any desired: output speed. 
Another object: is to provide such: a transmis 

Sion Which is very sensitive in...its regulations of 
its output speed and in which such regulation 
can be effected with:ease. 
Another, object is...to provide such aheavy duty 

hydraulic transmission which is...of simple con 
struction and Which will stand up under eon 
ditions of severe and constant use without get 
ting Out of Order. Or requiring repairs. 
Another, object is to provide such, a hydraulic 

transmission in which provision is:made for com 
pensating for the expansion and contraction of 
the-Working fluid due to temperature changes. 
...Another object is to provide such a transmis 

Sion which is very compact, in proportion to the 
power it is capable of transmitting. 

Another...aim is to provide such a transmission 
in which: all bearing-loads, partstresses. and pres 
Sures.are Well within safe limits. 
Another purpose is to provide a simple and 

reliable form of governor for maintaining a con 
stant, output speed at any setting thereof. 
Another object is to provide such a transmis 

sion which is readily assembled and disassembled 
and which requires a minimum amount of ma 
chining to produce the various parts of the trans 
mission. 
*AFlother object is to provide such a transmis 

Sion in which there is little danger of leakage of 
the Working liquid. 
Another object is to provide a hydraulic trans 

mission, including a pump rotating in a ;body 
of liquid in a casing and connecting the input 
and output, shafts of the transmission, in which 
all radial and axial forces-developed within the 
pump are resisted by a pair of bearings within 
Saidpump thereby to avoid the necessity of large 
bearings between the shafts- or pumps; and the 
Casing to resist. Such forces. 
Other objects and advantages of the inven 

tion will appear, from the following, description 
and drawings in which: 

Fig. 1 is a top plan view of a hydraulic trans 
mission embodying the present invention. 

(C. 92-58) 
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Fig.2issan-end-elevational-view thereof. 
*Fig. 3 is a "Vertical longitudinal central sec 

tion therethrough taken online-3-3, Fig.2. 
:Fig.'.4 is a fragmentary vertical sectional-view 

taken on line 4-4, Fig. 6. 
Figs. 5-and 6s are vertical cross-sectional views 

taken on the 'correspondingly numbered lines 
Of Fig. 3. 
:Fig. 7 is, asside celevational view of the pump 

l0 head which carries the operating vanes, of the 
transmission. 

FigS.:8 and 9 are Sectional views taken on the 
Correspondingly numbered lines of Fig. 7. 

Fig. 10 is an enlarged perspective view of one 
ls of the vanes of the transmission. 

:The , transmission is shown as housed within 
a casing: 5 which can be of any suitable con 
struction and is shown as having a generally 
cylindrical lower part, 6", which forms a gen 

20 erally cylindrical chamber -1.8 and a generally 
rectangular upper part 9 which forms a res 
ervoir for the oil or other working liquid with 
which the casing, is partly filled. The generally 
rectaragular upper part f8 is: shown as provided 

2 with a cover 20...having a filling plug 2 and drain 
plugs;22...are shown: as provided in the bottom of 
the generally, cylindricallower-part 6. 
The ends of the generally cylindrical lower 

part, 6 are shown as closed:by circular end heads 
30 23 removably secured in any suitable manner 

and each ; carrying an antifriction bearing :24 
and oil:Seal. 25. The casing parts. 6, 20- and 23. 
can besprovided with an extended or finned ex 
ternal surface as shown to dissipate the heat 

.35 generated by the operation of the transmission 
and to Strengthen...these parts. 

. A drive.or.input shaft, 30 is journaled in orae of 
the antifriction bearings:24 and a driven or out 
put shaft 3 is..journaled in the other antifric 

40 tion bearing .24, these. shafts, being; in line with 
each other. Within the casing .16 as pump head 
32 is fixed to the driving, or input, shaft.30, this 
being shown as effected by a key.33.and set screw 
34. As best Shown in Figs, 7-9, the hub 35 of 

45 this pump head 32 is relatively narrow in an 
axial-direction whileits, rim 36 is comparatively. 
thick in an axial direction. Also as shown in 
these figures, the relatively thick-rim 36 of the 
pump head is radially slotted at spaced intervals, 

so as, indicated at 38, to receive a plurality of vanes. 
39 which work...radially in and out of the slots 38. 
and are guided and held thereby. 
Asbest-shown: in Fig. 10, each vane 39 is pro 

vided with parallel end...faces 40, these faces, 
55 in assembled relation with the pump head-32, 
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being arranged coplanar with the end faces of 
its thick rim 36. The radially outward face 4 
of each vane 39 is rounded and the opposite or 
inner end of each vane is bifurcated to provide 
two legs 42 which straddle and fit the opposite 
faces of the comparatively thin hub 35 of the 
pump head 32. The inner corners of each of 
these legs 42 is preferably beveled or chamfered, 
as indicated at 43, to aid in lubrication and the 
opposing faces of the legs 42 are closely fitted 
to the opposite faces of the comparatively thin 
hub 35 to be guided thereby in the radial mover 
ments of the Vanes in the slots 38. 
To provide further guides for the vanes 39 in 

their radial movements, end rings or disks 44 are 
secured against the opposite end faces of the 

0. 

5 

comparatively thick rim 36 of the pump head 
32 in any suitable manner. Since the faces 40 
of the vanes are coplanar with the opposite faces 
of the comparatively thick rim 36 of the pump 
head, it will be seen that the end ringS or disks 
44 act as end guides for the vanes 39 in the slots 
38. Each of these rings or disks 44 is centrally 
apertured to receive the input shaft 30. A pair 
of loose rings 46 is arranged in the pair of annul 
lar chambers 48 provided within the pump head 
32 between its comparatively thin hub 35 and 
each of the end rings or disks 44. These loose 
rings 46 engage the inner extremities of the legs 
42 of the vanes 39 and the opening through each 
of these rings is substantially greater than the 
diameter of the input shaft 30 which they em 
brace so that these loose rings 46 and vanes 39 
are permitted to gyrate in eccentric relation to 
the axis of the input shaft 30. 
The outer rounded faces 4 of the wanes 39 

contact the bore of a cylinder 5 which is held 
between pump casing end heads 5 and 52, the 
pump casing end heads 5 and 52 being secured 
to the cylinder 50 so that these parts rotate in 
unison. The hub 53 of the end head 52 is fitted 
on the driven or output shaft 3 and abuts 
against a flange 54 on this shaft. This hub 43 
is shown as secured to this flange by screws 55 
and hence it will be seen that the pump casing 
or cylinder assembly 50, 5, 52 rotates with the 
driven or output shaft 31. The hub. 56 of the 
end head 5 of this cylinder assembly, carries 
a bearing 58 in which the drive or input shaft 
30 is journaled. 
Each end ring or disk 44 is fitted into a recess 

provided in the corresponding pump casing end 
head 5, 52 so that these end rings 44, pump cas 
ing end heads 5t, 52, and the cylinder 50 form 
the working chamber 59 for the pump head 32 
and its vanes 39. This cylindrical working chann 
ber 59 is in eccentric relation to the axis of the 
input and output shafts 30, 3. 
An important feature of the invention resides 

in the provision of a pair of taper roller bearings 
6 between the input shaft 3 and the pump cas 
ing or cylinder assembly 50, 5 and 52 which is 
fast to the output shaft 3 as above described. 
These taper roller bearings 6 are in opposed 
relation to each other and not only Serve to re 
sist axial thrust of the input and output shafts 
but also resist radial movement of these shafts 
relative to each other, large radial forces being 
created by the pressures built up within the 
pump connecting the ends of these shafts. To 
house this pair of taper roller bearings 6 each 
of the end heads 5, 52 is provided with a coaxial 
cylindrical recess 62 on the side of the corre 
sponding end ring 44 opposite from the working 
chamber 59. Each taper roller bearing comprises 

20 

25 

30 

35 

4. 
an outer race 63 fitted in the corresponding 
cylindrical receSS 62 and having an inwardly 
facing tapered or conical raceway, an inner race 
64 fitted around the input shaft 30 and having 
an OutWardly facing tapered or conical raceway, 
and a Series of tapered roller bearings 65 riding 
in these raceways. The tapered or conical race 
ways of the races of the two bearings 6 are in 
Opposed relation. So that a projection of the Sur 
faces of companion raceways of the two bearings 
intersects a vertical medial plane through the 
pump, and hence it will be seen that they resist 
end thrust between the input shaft 30 and the 
pump casing or cylinder assembly 50, 5, 52 in 
both axial directions and since this casing or 
aSSembly is fast to the driven or output shaft 3, 
it will be seen that these thrust bearings 6f 
resist endwise thrust of these shafts. Equally 
important, however, is the fact that these taper 
roller bearings resist radial or lateral forces. The 
pump develops heavy off-center pressures and 
hence heavy lateral or radial forces develop be 
tween the pump casing or cylinder assembly 50, 
5, 52 and the input shaft 30. These radial 
forces are adequately resisted by the taper roller. 
bearings 6 ?. The bearings 6 between the input 
and output shafts are therefore built into the 
hydraulic transmission connecting these shafts 
So that external end thrust or radial bearings 
to resist these forces are unnecessary. The neces 
sity for Such bearings external of the transmis 
Sion to resist end thrust and radial forces de 
veloped within the transmission has been one of 
the principal disadvantages of transmissions of 
this type as heretofore developed. 
The Working chamber 59 has an elongated in 

let groove or port 68 extending circumferentially 
along the lower part of the working face of the 
cylinder 50 and has an elongated outlet groove 
or port 69 extending circumferentially along the 
upper part of the working face of the cylinder 
50. These ports extend, respectively, along the 
enlarging and decreasing moon-shaped parts of 
the working chamber 59 and which are formed 

50 

55 

60 
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by the eccentric relation of the working cham 
ber 59 with reference to the axis of the pump 
head 32. 
The inlet groove or port 68 is connected by a 

passage 70 extending through the cylinder 50 
and end head 52 to an inlet opening 7 provided 
through the end face of this end head 52. The 
outlet groove or port 69 is connected by a pas 
Sage 2 extending through the cylinder 50 and 
end head 5 to an annular chamber 73 in the 
hub 56 of the end head 5 and around the bear 
ing bushing 58 therein. This hub 56 of the end 
head 5 is provided with an annular series of 
ports 14 leading from the annular chamber 73 
to the cylindrical external face thereof. 
On this cylindrical external face of the hub 56. 

is slidingly mounted a cylindrical valve sleeve 75 
which is movable to cover and uncover the ports 
74 to the desired degree. This valve sleeve T5. 
is provided with an annular peripheral groove 76 
which receives a pair of coaxial rollers 7 ro 
tatably mounted on pins 8 carried at the ends 
of the arms of a depending yoke 79. The central 
part of this yoke is fast to a horizontal rock 
shaft 80 which is suitably journaled in the casing 
5, as best shown in Fig. 6, and extends exterior 

ly thereof, Suitable oil seals 8 being provided to 
prevent, the escape of the working liquid. This 
rock shaft 80 can be oscillated to actuate the 
valve sleeve 75, by any suitable linkage, a rock 
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ever being: shown-in dotted lines at 82 for this purpose; 
In order to: prevent undue: churning of the 

working liquid contained within-the casing, 5, 
a cup-shaped cylindrical sheet metal end head 5. 
83-is-fitted: over the end-head'.5, this sheet metal 
end head 33-bei;ag centrally-apertured to fit around 
the-valve-sleeve.75. A similar cup-shaped cylindri 
cal sheet metal end-head 84-is-fitted over the end. 
head 52, this sheet metal end head-84-being pro 
vided with a central-opening. S5 of Sufficient-size: 
to permit ready-flow. of the working liquid-fron: 
the casing 5 to the inlet porti. 
A feature of the invention-resides-in-the-provi 

sion of a simple form of governor to maintain a. 
constant speeds of the driveral ori output shaft, 3 
regardless of the speed of the driving. O. input. 
shaft. 3). For this spurpose a-paddle. 88: is air 
ranged-lengthwise of the input, and output-shafts. 
30, 3 within the upper generally rectangular part. 20. 
9-of the casing 5-and-ishing-froia-pivot pins 83, 
these pivot pins-exteading coaxially, through...the: 
opposite erad walls of the upper generally rec 
tangular part. 9-of-the-casing. 5 and Supporting. 
the-opposite-ends of the paddle-88 near.the upper. 25. 
edges thereof. A. pin: 9 having a ball. head pro 
jects outwardly fron one sides of the paddle, 88, 
as-best shown in Eig. 5, and the end of this pin...is. 
conneeted by a link:9 with-a-similar pin.92 pro 
jeeting outwardly. from a lever arm. 33, as best 30: 
shown in Figs. 4-and: 5. This.iever ai'an: 93.is fast. 
to-the-rock shaft 89-and projects.upygady thee 
from. The-movement of the lever arii.33isianits 
ed by a bracket-94 secured to-one side of...the-gen 
erally rectangular part: 9: of the casing 3 and 35 
having a flange 9 projecting. to Ward: the lever 
arm 93, this. fiange being-provided with...a...recess. 
93 in which the lever: arm.93 Works. In the nor 
mal-closed position of the valve sleeve is the lever 
arm 93 engages, the left. handi extremity. Of the. 40 
recess. 96. as: Viewed in Fig. 4, this: recess thereby. 
providing...a...stop.for the closing moveinent of the. 
sleeves valve mechanisia. The nove; neit. of this 
sleeves valve: mechanism in the opposite, direction. 
is limited by the right hand extremity of the re 
cess96, as viewed in Eig. 4. 
The action of the paddle: 88, as a governor is. 

dependent upon theimovementiof the liquid in the 
casing 5; asiinduced by thesiotation of the pump. 
assembly, which connects the input or drive: shaft. 
30. With the output, or driven shaft, 3... To pro 
vides a generally: linear response: of the paddle 
to the rotation.ofithis pump.a.S.Sembly, it is desir 
able to provideta-fiange 38, which extends the:full 
length of this paddle: and projects:in opposed re 
lation... to the movement of thes working liquid, 
this: movement being, indicated by the arrow 
shown in Fig. 5. 

In order, to adjust the paddie 83ito provide any 
desired. Speed. Of the: Output. Shaft. 3, the: paddle. 
is, provided with... an adjustable, counterweight. 
For this: purpose. an: L-shaped blacket, 99 is se 
cured to...that side of the paddle: 88 opposite from 
the flange 98. So as to provide a horizontal. shelf. 
thereon. On this shelf is seated a plunger S. 
which is slidingly, mounted in a guideway. i.i. 
provided in the cover 26; as best shownia. Fig. 3. 
This plunger extends exteriorly. of the cover and 
as counterweight (2 is-renovably secured to its 
upper end. This removal is shown as effected by 
a set Screw 03 which Secures the counterweight 
| 2 to the plunger i : it will be seen that by 
removing tile counterweight f2 and substituting 
a heavier or lighter Weight, movement of the 
paddle 88 induced by the working liquid within 

45 
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the casing 5 will be restricted to a greater or less: 
degree and that hence its action in actuating the: 
valve sleeve 5. Will be adjusted: accordingly. 

Operation. 
In the operation; of the transmission, the reser 

voir provided by the casing 5 is filled with, a, 
Working liquid. Such as oil; to a point, near the 
cover 20 thereof, this filling being effected by re 
moving the filling: plug. 2: Assuming that: they 
Valve: sleeve i5:is in the position shown in Fig. 3, 
in. which it completely covers: the ports: 4; the: 
liquid, to be pumped by the pump assembly can 
not escape. fron: the pump. assembly and thence: 
the punpassembly connecting:the input and out 
put shafts. 38; 3. ... is hydraulically locked so... that 
the driven or output shaft 3 is driven at the same, 
Speed as the input or drive shaft 30. 
To manually reduce the speed of the dativen: 

or output shaft. 3? to... that desired, the lever 82. 
is moved in a corresponding, direction: so. as to 
rock, the rock. Shaft. 80 (Fig. 6), and Swing the 
yoke.9 in a corresponding direction. The rollers, 

at the ends. of the arms of the: yoke 9. are: 
arranged in the groove. 76 of the valve...sleeve. T5 
and this movement of this...yoke. moves this valve 
sleeve. 75 to the left, as viewed. in Fig. 3. This 
movement, of the valve sleeve opens; the ports. 74 
through the hub. of the end head 5 to a propor 
tionate degree and hence: the working liquidis; 
pumped by the pump. assembly connecting the: 
input and output. Shafts 30, .3d. In this pumping, 
action: the working... liquid from... the casing: 5: 
enters the central opening 85: in the sheet metal, 
end head 84 and passes into the: inlet.opening. Eis. 
of the end head 52. From this inlet opening: 7. 
the working liquid passes: through the passage. (: 
into the elongated, groove or port 68 within the 
working chamber 59. This oil is... drawn by the: 
Vanes 39 into the working chamber 59 by reason 
of the eccentric-relation of this cylindrical Work 
ing chamber to the axis. Of the input, and output. 
shafts 30, 3, these: vanes, along the inlet groove. 
or port 68 providing a Series of enlarging cham 
bers as in any conventional vane.type pump. In 
paSSing above the center of the pump these cham 
bers between the vanes 39 contract and hence the 
Working liquid is pumped out through the: elon 
gated groove or outlet port 69 in the upper side 
of the working chamber 59. From this groove.or 
outlet port 69 the Working liquid passes through 
the passage 72 into the annular chamber 73 pro 
Wided in the hub.56 around the bearing bushing 
58 and thence escapes, through the partially: 
opened outlet portS 74. back into the main body. 
of working liquid within the casing 15. It will be 
Seen that by opening these ports. i4 through an 
uncovering action of the valve sleeve i5 a degree. 
of slippage is provided between the drive or input 
shaft 30 and the driven or output shaft 3 so that 
a differential in their speeds is provided; the 
speed of the output, or driven shaft 3 being re 
duced. The Speed of the driven or output shaft 
3f is dependent upon this degree of slippage, and 
hence it will be seen... that any desired reduced 
speed of the driven or output shaft.3 can be ob 
tained by moving the valve sleeve. 5 to uncover. 
the ports 74 to a corresponding degree. 
In the action of the pump assembly, which con 

nects the input and output shafts 30, 3. it. Will. 
be seen that the vanes 39 are maintained in con 
Stant contact, with the Working surfaces of the 
cylinder 50 by the pair of loose. rings 4S, which 
engage the inner extremities of the legs 42 of 
these vanes, these rings rotating in eccentric relate 
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tion to the axis of the drive or input shaft 3 and 
being of Such size as to insure contact between 
the vanes and the eccentric working surface of 
the cylinder 50. These vanes 39 are held against 
endwise displacement by the disks or rings 44 and 
by the hub 35 of the pump head 32 which the 
legs 42 of these vanes straddle. 

It will be particularly noted that the taper 
roller bearings 6 are arranged internally of the 
pump and serve to resist both radial and axial 
forces developed therein. Thus, these bearings 
are between the input shaft 30 and the pump cas 
ing or cylinder assembly 50, 5 and 52 fast to 
the driven shaft and hence resist lateral forces 
between this pump casing or cylinder assembly 
and the pump head 32 and wanes 39 carried by 
the input shaft. Since the pressures developed by 
the pump are off-center and of considerable mag 
nitude, this action of the bearings 6 is of 
importance. Further, by reason of their tapered 
form, these bearings 6 resist axiai thrust of the 
input and output shafts. This avoids the neces 
sity of providing large bearings between the pump 
and the casing to resist such forces. 
The action of the governor is as follows: 
Assuming that it is desired to have a constant 

speed of the driven or output shaft 3i regardless 
of the speed of the input shaft 30, the counter 
weight 102 on the plunger 00 is selected to ob 
tain this result. As long as the driven or output 
shaft 3 rotates, the pump assembly within the 
casing 5 rotates in the direction of the arrow 
shown in Fig. 5. This rotation of the trans 
mission causes the Working liquid within the 
casing 5 to impinge against the paddle 88 and 
thereby swing it to the left, as viewed in Fig. 5. 
This movement of this paddle causes it to draw 
upon the link 9 and thereby rotate the lever airn 
93 clockwise, as viewed in Fig. 4. This rotates 
the rock shaft 80 clockwise, as viewed in Fig. 3, 
this moving the yoke or fork T9 fast to this rock 
shaft to the left, as viewed in Fig. 3, So as to 
uncover the ports 4 to a greater degree. The 
uncovering of the ports 74 to a greater degree 
thereby increases the degree of slippage in the 
transmission and causes the transmission aSSen 
bly to rotate at a slower Speed, the maximum 
speed of rotation of this transmission assembly 
being, of course, when the ports 74 are completely 
closed and the transmission hydraulically locked. 
In consequence of this increase in the effective 
opening of the ports 74, the rotation of the driven 
or output shaft 3 and the transmission housing 
fast thereto is decreased so that the action of 
the working liquid against the paddle 88 is re 
duced and the paddle 88 Swings back to the posi 
tion corresponding to the Speed of the output 
shaft 3 which it is set to maintain. If a higher 
output speed is desired, a lighter weight 02 would 
be fixed to the plunger 00, and if a slighter out 
put speed is desired this weight would be in 
creased. 
From the foregoing it will be seen that the 

present invention is a very simple and inexpen 
sive heavy duty transmission and in which all 
thrust forces are adequately compensated. It 
will further be seen that the transmission has 
a very simple governor which Serves to maintain, 
within very close limits, and in a very simple 
manner, any desired output Speed of the trans 
mission. 

I claim: 
1. In a transmission having a casing adapted 

to contain a body of working fluid, a power input 
shaft extending into Said casing, a power output 
shaft extending into Said casing, a pump connect 
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8 
ing Said shafts and having a part rotating with 
Said output shaft and immersed in said working 
fiuid and pumping Said Working fluid from said 
body of Working fluid back into said body of 
Working fluid, and a throttling valve for Said 
pump, the combination thereWith of a governor 
for maintaining a maximum speed of Said out 
put shaft, comprising a paddle arranged in Said 
body of Working fluid adjacent Said rotating 
part in position to be deflected in response to 
the movement of Said Working fluid induced by 
the rotation of Said rotating part, and means 
operatively connecting Said paddle and throttling 
valve to open Said throttling valve in response 
to increasing deitiection of Said paddle. 

2. In a transmission having a casing adapted 
to contain a body of Working fiuid, a power input 
shaft extending into said casing, a power output 
shaft extending into Said caSling, a pump con 
necting said shafts and having a part rotating 
With said output shaft and immersed in Said 
working fluid, and pumping Said Working fluid 
from said body of working fluid back into Said 
body of Working fluid, and a throttling Walve for 
said pump, the combination thereWith of a gov 
ernor for maintaining a maximum speed of Said 
output shaft, comprising a paddle pivoted in Said 
casing with a free end arranged in Said body 
of Working fluid adjacent said rotating part in 
position to be deflected in response to the move 
ment of Said Working fluid induced by the rota 
tion of said rotating part, and means operative 
ly connecting Said paddle and throttling valve 
to open said throttling valve in response to in 
creasing deflection of Said paddle. 

3. In a transmission having a casing adapted 
to contain a body of Working fluid, a power in 
put shaft extending into Said casing, a power 
Output shaft extending into Said casing, a pump 
connecting Said Shafts and having a part rotat 
ing With Said output shaft and immersed in Said 
Working fluid and pumping Said Working fluid 
from Said body of Working fluid back into Said 
body of Working fluid, and a throttling valve for 
Said pump, the combination therewith of a gov 
ernor for maintaining a maximum speed of Said 
output shaft, comprising a paddle arranged in 
Said body of Working fluid adjacent said rotating 
part in position to be deflected in response to 
the novement of Said Working fluid induced by 
the rotation of Said rotating part, means opera 
tively connecting Said paddle and throttling valve 
to open Said throttling valve in response to in 
creasing deflection of said paddle, and adjust 
able means biasing said paddle to a position 
holding Said throttling valve in a closed position. 

4. In a transmission having a casing adapted 
to contain a body of Working fluid, a power in 
put shaft extending into said casing, a power 
output shaft extending into Said casing, a pump 
connecting Said Shafts and having a part rotat 
ing with Said output shaft and immersed in Said 
Working fluid and pumping said Working fluid 
from Said body of Working fluid back into Said 
body of working fluid, and a throttling valve for 
Said pump, the combination thereWith of a gov 
ernor for maintaining a maximum speed of Said 
Output shaft, comprising a paddle pivoted in 
Said casing With a free end arranged in Said body 
of working fluid adjacent said rotating part in 
position to be deflected in response to the move 
ment of Said Working fiuid induced by the rota 
tion of Said rotating part, means operatively con 
necting said paddle and throttling valve to open 

75 said throttling valve in response to increasing 
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deflection:of said paddle, and adjustable means 
biasing said paddle to a position holding said 
throttling valve in a closed position, comprising 
a member operatively connected with said paddle 
to move therewith and a counterweight on Said 
member. . . . . . 

5. In a transmission having a casing-adapted 
to contain a body of working fluid, a power in 
put shaft-extending into Said casing, a power 
output shaft extending into said. casing, a pump 
connecting said shafts and having a part rotat 
ing with said output shaft and immersed in Said 
Working fluid and pumping said working fluid 
from said body of working fluid back into Said 
body of working fluid, and a throttling valve for 
said pump, the combination therewith of a gov 
ernor for maintaining a maximum speed of Said 
output shaft, comprising a paddle pivoted in 
said casing with a free end arranged in said 
body of working fluid adjacent said rotating part 
in position to be deflected in response to the 
movement of said working fluid induced by the 
rotation of said rotating part, means operatively 
connecting said paddle and throttling valve to 
open said throttling valve in response to increas 
ing deflection of said paddle, and adjustable 
means biasing said paddle to a position holding 
said throttling valve in a closed position, con 
prising a vertical plunger guided by said casing 
and extending exteriorly thereof, a counterweight. 
removably secured to said plunger externally of 
said casing, and means operatively connecting 
the opposite end of said plunger with said paddle 
to bias it to said position. 

6. In a transmission having a transmission 
casing adapted to contain a body of Working fluid, 
a power input shaft journaled in a wall of said 
casing, a power output shaft journaled in the op 
posite wall of said casing in coaxial relation to 
said input shaft, a pump casing rotating with said 
output shaft and having a working chamber, a. 
pump rotor in said working chamber and rotating 
with said input shaft, said pump casing being 
provided with an inlet passage leading from said 
body of working fluid to said working chamber 
and an outlet passage leading from said Working 
chamber back to said body of Working fluid, a 
valve for throttling the passage of said Working 
fluid through said passages, the combination 
thereWith of a governor for maintaining a maxi 
mum speed of said output shaft, comprising a 
paddle pivoted to said casing along an axis ex 
tending generally parallel with said shafts and 
having its free end arranged in said body of 
working fluid and adjacent said pump casing to 
be deflected in response to the movement of Said 
working fluid induced by the rotation of said 
pump casing, and means operatively connecting 
said paddle and throttling valve to open said 
throttling valve in response to increasing deflec 
tion of said paddle. 

7. In a transmission having a transmission 
casing adapted to contain a body of working fluid, 
a power input shaft journaled in a wall of said 
casing, a power output shaft journaled in the 
opposite wall of said casing in coaxial relation 
to said input shaft, a pump casing rotating with 
said output shaft and having a Working chamber, 
a pump rotor in Said Working chamber and rotat 
ing with said input shaft, said pump casing being 
provided with an inlet passage leading from said 
body of Working fluid to said working chamber 
and an outlet passage leading from said working 
chamber back to said body of Working fluid, and 
a valve for throttling the passage of said Working 
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10 
fluid through said 'passages, the combination 
therewith of a governor for maintaining a maxi 
mum speed of said output shaft, comprising a 
paddle pivoted to said casing along an axis gen 
erally parallel with said shafts and directly above 
said pump casing and having a depending free 
end arranged in said body. Of Working fluid and 
adjacent, said pump casing to be: deflected from 
a normal vertical position in response to the 
movement of said working fluid induced by the 
rotation of said pump casing, means operatively 
connecting said paddle and throttling valve to 
open said throttling valve in response to increas 
ing deflection of said paddle from said normal 
vertical positiqn and adjustable means biasing 
said paddle toward said normal vertical position. 

8. In a transmission having a transmission 
casing adapted to contain a body of Working 
fluid, a power input shaft journaled in a wall 
of said casing, a powes' output shaft journaled 
in the opposite wall of said casing in coaxial 
relation to said input shaft, a pump casing rotat 
ing with said output shaft and having a working 
chamber, a pump rotor in said working chamber 
and rotating with said input shaft, said pump 
casing being provided with an inlet passage lead 
ing from said body of working fluid to said work 
ing chamber and an outlet passage leading from 
said working chamber back to said body of work 
ing fluid, and a valve for throttling the passage 
of said working fluid through said passages, the 
combination therewith of a governor for main 
taining a maximum speed of said output shaft, 
comprising a paddle pivoted to said casing along 
an axis generally parallel with said shafts and 
directly above said pump casing and having a 
depending free end arranged in said body of 
working fluid and adjacent said pump casing to 
he defected from a normal vertical position in 
response to the movement of said working fluid 
induced by the rotation of said pump casing, 
means operatively connecting said paddle and 
throttling valve to open said throttling valve in 
response to increasing deflection of said paddle 

5 from said normal vertical position and adjustable 
means biasing said paddle toward said normal 
vertical position, comprising a member project 
ing horizontally outward from the side of said 
paddle opposite from that against which said 
working fluid impinges, a vertical plunger having 
its lower end supported on said projection and 
extending exteriory of Said casing, and a COun 
terweight supported by said plunger. 

9. In a transmission having an innut shaft and 
5 a coaxial output shaft, a pump casing fast to 
one of said shafts and iournaled on the other 
of said shafts and providing a cylindrical work 
ing chamber arranged eccentrically with refer 
ence to the axis of Said shafts and providing inlet 
and outlet passages leading, respectively, to Op 
positely located inlet and outlet grooves extend 
ing circumferentially along said working cham 
ber, said other of said shafts extending through 
said working chamber, a working fluid reservoir 

5 connecting said inlet and Outlet passages and 
means for throttling the passage of said Work 
ing fluid through said passages, the combination 
therewith of a pump rotor fast to said other of 
said Shafts and arranged in said Working cham 
ber, comprising a pump head having a central 
hub which is relatively thin in an axial direction 
and a centered rim which is relatively thick in 
an axial direction and radially slotted, a plu 
rality of vanes in said slots each bifurcated to 

5 straddle said hub, a pair of circular disks aper 
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tured to fit said other of said shafts and fitted 
against opposite sides of the rim of said pump 
head and forming a pair of annular chambers 
therein, and means holding said vanes in en 
gagement with the cylindrical working face of 
said Working chamber, comprising a circular, 
loose ring in each of said annular chambers and 
loosely encircling said other of Said shafts to 
be bodily movable radially relative thereto and 
engaging the end of the bifurcations of said 10 
WaleS. - 
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